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- UNTTED STATES

PATENT

JOHN ISRAEL NEWBURG, OF VICKSBURG, MISSISSTPPI.

BRIDGE.

SPECIFICATION forming part of Letters Patent No. 565,020, dated August 4, 1896,
| Application filed October 28, 1895, Serial No. 567,158, Nomodel.):

To all wihom it may concer.
Beitknown thatl, JOEN ISRAEL NEWBURG,

a citizen of the United States, residing at

Vicksburg,in the county of Warren and State

of Mississippi, have invented certainnew and

useful Improvementsin Bridges; and 1 do de-
clare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same.

My invention relates to improvements in

bridges; and it has for one of its objects to

provide a bridge in which the contiguous end
portions of the arches of the several spans
are tied together or interlocked in the piers
or abutments, so as to materially strengthen
the connection of the arches together and to
the piers or abutments and enable the said
arches to resist or withstand great weightand
strain and renderthe bridge free from vibra-
tiom. |
Another object of the invention is to pro-
vide a bridge in which the arches are formed
in two sections and strongly joined at the

middle of a span or at any other suitable

point in such a manner as to permit of the
expansion and contraction incident to heat
and coid. |

Another object of the invention is to pro-
vide a bridge in which the arches of the sev-
eral spans are supported and braced to en-
able them to further resist weight and strain
and withstand the power of high winds; and

still another object of the invention 1s to 8o |

brace and connect the girders of the arches
that the braces or connections may be util-
ized to support track-rails and form a tram-
way over the arch of the bridge to assist in

the building of the same. |

Other objects and advantages of thé inven-
tion will appear from the following descrip-
tion and eclaims, when taken in connection
with the accompanying drawings, in which—

Figure 1 is a broken side elevation of a
bridge embodying my invention. Kig. 2 1S
an enlarged transverse section taken in the
plane indicated by the line z z of Fig. 1, look-
ing in the direction of the arrow. Fig. 3 1s
a detail section taken through one of the
iers or abutments to illustrate the manner

in which the plates at the contiguous ends of |
the girders of two arches are lapped or inter-

| locked and tied together in the piers and the

manner in which said girders are secured in

the piersorabutments. Fig. 4isan enlarged
side elevation designed toillustrate the same
construction as Fig. 3. Fig. 5 1s a section
taken in the plane indicated by the line = x
of Fig. 4, looking in the direction indicated
by arrow. Fig. 6 isa detail perspective view

illastrating the manner in which certain
pieces comprised in the girders of the arches

are connected together. Fig. 7 is a detail

section taken in the plane indicated by the

line ¢ a of Fig. 6. TFig. 8 is a plan view with
parts broken away. Fig. 9 is a detail side
elevation, partly in section, illustrating the
manner in which the sections of the arch-
oirders are connected at the middle of a span
topermitof expansion andcontraction. Kig.
10 is a transverse section taken in the plane

indicated by the line i y of Ihg. 9, and Iig.

11 is a detail perspective view of the peculiar
and advantageous device for connecting the
rails to the braces or bars connecting the
girders of the arches. |

In the said drawings similar letters desig-
nate corresponding parts in all of the views,
referring to which, A indicates the plers or
abutments of my improved bridge, which may
be placed at any desired distance apart and
may in general be constructed in the ordinary
manner, of masonry or other suitable mate-
rial, and B indicates the girders of the arches
C. These girders B respectively comprise
three vertically-disposed platesa a b, and at
oradjacenttooneendof each arch these plates
a a b are provided with the offset portions ¢
(seeFigs. 3and 4) toreceive thestraight plates

at the contiguous ends of the girders of the

next arch, so as to enable the girders of the
two arches to cross each other and yet rest in
the same vertical plane, and in such a posis-
tion, as will be seen, that weight and strain
imposed on one arch will be borne 1n part by

‘the arches on opposite sides of the same. "T'he
end portions of the girders of adjacent arches.

are crossed in the piers orabutments A while
the latter are being built, and the girders of
the arches, as well as the plates of each girder,
are connected by the transverse tie-rods d,
which take through the plates and girders
where they cross each other and are provided
at their middles with turnbuckles ¢, whereby
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they may be drawn tauttorigidly and securely

| - hold the girders of the two adjacent arches

~in engagement with each other.
of the arches and the plates comprised in said |

~ below the points where the girders cross, by
‘the transverse tie-rods ', which are similar |
Yo and are designed for the same purpose as
- the tie-rods d. After the tie-rods d d' are
properly placed and secured in position, the-

12

- the piers or abutments.

o o 2_0

girdersare also connected together, above and

building of the piers or abutments A is con-

‘tinued until they extend above the upper-
most rods d" a suitable distance, when it will

be seen that the tie-rods will not only serve

10 connect the girders but will materially
the girders to |

strengthen the connection of

The girders B are provided, as better shown

in Figs. 1, 2, 4, and 5, with the transversely- |

disposed openings g,which extend f rom points | tions,areprovidedin theirside walls withelon-

slightly above the piers A to the middle of the

~arches, as illustrated, and are designed to ren-

der the girders lighter and-in addition to af-:
tord space for the braces D, (betterillustrated |
in Iig. 4 of the drawings,) which serve to ma-
terially strengthen the girders. Thesebraces | The upper and lower sleeves I are connected o
together by the clip H, which receives them: =

D are of a right-angle form in cross-section

~and are arranged obliquely, as shown, and so

that the braces on one side of the girders will |
cross the braces on the opposite side of the
~same. At their lower ends said braces have
theirtransversely-disposed portions seated in
notches or seats /i, formed in the lower por- |

~ tions of the outer plates a, their longitudi-
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nally-disposed portions restin g on the inner

sides of plates « and receiving rivets, and at
their upper ends the said braces are mitered
and arranged on the outside of the plates «,
and connected together and to the plates «
by staples ¢, as shown. The said braces D
welgh very much less than the metal displaced
to form the openings ¢, and they serve to ren-
der the girders equally as strong if not
stronger than they would be were the metal
not removed and the openings ¢ not formed.

In order to permit of them being easily pro-
duced and conveniently handled in the build-
Ing of the bridge, the middle plates b, as well
as the outside plates a, of the girders are
formed in a number of piecesarranged end to
end. The pieces of the middle plate b are
connected together and secured in position
by the connecting rivets or bolts 7, which take
through the three plates, while the pieces

forming the outside plates a are connected to-

gether in the manner better shown in Figs.
4, 0, and 7 of the drawings, care being taken
to break joints, that is to say, to place the
connections of the portions of the pieces above
the opening ¢ at a distance from the connec-
tions of the pieces below the openings ¢, and
also at a distance from the connections of the
plate-pieces on the other side of the girder.
In connecting the pieces of the plates ¢, the
contiguous ends of the pieces to be joined are
turned outwardly,asindicated by 7, until they
form, with the body portions of the plate-

‘I'he girders

1 3

F - .
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pieces, acute angles, as illustrated in Fig. ¢.
- Accliporcoupling E, of dovetail form in cross-

section and having its upper end closed, is
{ then slipped upon the end portions 7, and its

side walls areriveted to said portions j, so as

tosecurely and strongly connect said portions

and consequently the plate-pieces together.
AS before mentioned, the girders B of each

arch are made in two sections which are

joined, preferably at the middle of the span,
by a link in such manner as to permit of ex-

- pansion and contraction incident to changes
‘In the temperature. In forming this link-

just described

joint (see Figs. 9 and 10) the upper and lower

o

portions of the girder-sections ave provided
adjacent to their meeting ends with three

| (more or less) transversely-disposed slots 7,
and the sleeves K, which form the link and

receive said meeting ends of the girder-sec-

gated slots k', which aline with the slots &,
-and are designed in connection with the same
-to receive the transverse bars G, which are

QO

secured in position by vertical keys m, taking
through their ends, as better shown in Fig. 10.

and the connection is braced and strength- c
ened by the transverse bolts n of the clip,

which are interposed between the two sleeves

K, as shown.

are connected in a strong and darable man-
ner, and yet the said girder-sections have a

and are consequently free to expand and con-
tract with the changesin temperature, which
18 an important desideratum.

As better shown in Figs. 4 and 5 of the
drawings, the inner plates b of the girders B3
are abruptly increased in width at the top of
the piers or abutments, so as to form an ex-
tended portion b/, which rests on the inner,
under side of the girders and bears at its
lower end upon the top of the piers or abut-
mentis, so as to materially strengthen the
girders and enable them to sustain a oreat
weight. These extensions b’ of the. plates &
are gradually reduced in width to their upper
ends and are of about the proportionallength
shown, and in addition to supporting and
strengthening the girders they serve for the
connection of thesupportsI. (Bettershownin
Figs.4and 5.) These supports I bearat their
lower ends on the top of the piers or abut-
ments A, and are gradually reduced in width
toward their upper ends, as shown, and they
are respectively formed by the upper curved
plate p, which is disposed laterally to the
arch-girder and has the lug-flanges ¢ at its
inner ends and is gradually reduced in width
to 1ts upper end; the lower curved plate 7,
which is also disposed laterally to the girder
and also has lug-flanges ¢ at its inner edge,

and 18 also gradually reduced in width to its
upper end; the flat brace-bars ¢, which cross
each other and extend from the outer edge of

By virtue of this construction
he ends of the girder-sections S
' .IOQ' SRR

| limited movement independent of each other
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the plate p to the outer edge of the plate 7,
and have their ends bent over said plates;
the tie-bars 1, which extend through the lower
bent ends of the braces {, the lower plate 7,
the flange-lugs ¢ of the upper plate p, and
the girder extension §’ and serve to connect
said parts together and to the said extension
of the girder-plate b, and the tie-bars v, which
extend through the bent upper ends of braces
{, the upper plate p, the flange-lugs ¢ of the
lower plate 7, and the extension 6’ of the
girder, and also serve to connect satd parts

together and to the girder extension. "These

15
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supports I, as will be readily observed, ma- :
terially assist the girdersin sustaining weight
and strain, and they also serve to securely
brace the girders, so as to enable them to bet-

ter withstand the lateral pressure of high
winds, which is an important desideratum.
The plates 7 of the supports Imay be formed
in pieces connected by plates 7?, (see Fig. 1,)
and the plates p of said supports may also be
formed in two or more pieces, which may be

connected, as shown in Fig. 4, by providing

the pieces with flanges p*® at their contiguous
ends and placing a dovetail coupling E* over
said flanges and suitably connectingit thereto.

J (see Figs. 2 and 8) indicates oblique con-
necting bars or braces of right-angle form in
cross-section, which are interposed between
the girders B and are provided at their ends
with flanges w for the passage of bolts which
connect them to the girders B; and K indi-
cates rails which are placed on the bars or
braces J, 8o as to form a tramway upon which
cars may be placed while the bridge is being
built for the convenient hauling of materials

and workmen,and alsotoenable the builder to

dispense with a great deal of false work and
seaffolding usually employed in bridge-build-
ing. These rails I are left in position after

 the bridge is completed, as they serve to mate-

45
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rially strengthen the bridge, and they are con-

nected to the bracesor bars J by the combined
clips and fish-plates L. (Better illustrated
in Fig. 11 of the drawings.) These clipsand
fish-plates L. are preferably formed in one
piece and they respectively comprise a fish-
plate x, adapted toreceive and hold a rail, and
the clips 4 on opposite sides of the fish-plate,
which are designed and adapted to straddle

one of the branches of the angular bars J
and secure the fish-plates and consequently

the rails on said bars J. In this way it will
be observed that the rails K are secured in
nosition without the employment of spikes,
bolts, or the like, which admits of them be-
ing quickly and easily laid and as quickly
disconnected and removed when desired.

M indicates the roadway of my improved

Dbridge, which is preferably not attached to
the abutments or piers A and is free to slide

thereon ag its length is increased or dimin-
ished by changesin temperature. Thisroad-

way M comprises the longitudinal side bars
N, which extend the fulllength of the bridge,
the plates P, resting on opposite sides of the

side bars N at intervals in the length thereof,
the lower and upper side rails Q@ R, the arch
bars or braces S, which rest adjacent to their
lower ends on and engage the triangular bolt
z, connecting the plates P above the bars N,
and have offsets ¢, (see Fig. 2,) so as to en-
able them to cross each other and the rail Q
and vet rest in the sanme plane as said rail Q,
to which and the upper rail R they are con-
nected by bolts or rivets, as shown, and also
have their lower ends arranged between and
connected by bolts to bars n, the transverse
hars S, of angular form in cross-section, ex-
tending through and connecting the plates P
on oppositesides of the bars N and beneath the
said bars N, and having their ends reduced
and threaded to receive securing-nuts, the
plates T, mounted on and connecting the sald
bars S? at intervals in the length thereof, the
I-beams U, mounted on and secured to the
bars S, and the rails mounted on and se-
cured to the I-beams. Of course when the
bridge is to be used simply as a carriage-way
the railway-rails may be dispensed with and
the I-beams may also be dispensed with and
q suitable floor laid and suitably secured upon
the bars S° | |
A bridge-roadway such as just described,
while easy to construet, is very strong and
durable without being heavy. Itwill be ob-
served that the bars 5% being arranged in the
plates P with their apexes downward, have
2 broad and strong bearing and that they at-
ford a substantial and yet a resilient road-
bed for the track-rails, which is a desidera-
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tum. It will also be observed that the arch-

braces S are securely fastened at their ends
to the bolts z, and at intermediate points of
their length to each other and to the rails ¢
and R, and that therefore they will serve as
an arch and as a cantaliver to brace and
strengthen the roadway.

The roadway M is suspended from the gird-
ers B of arch C through the medium of the
devices W, (betterillustratedin Fig. 2,) which
are of various lengths to suit the distances
between the roadway and the arch at various
points in the length thereof. These devices
W, while of various lengths, are similar in
construction, and therefore a desecription of
one or two will suffice for all. As shown in
Fig. 2, the said devices W are provided at
their upper ends with the hooks X, which are
shaped so as to bear upon the upper side of
the upper portion of the girders B and the
upper side of the lower portion of said girders,
so as to effect a strong and durable connec-
tion of the suspending devices to said gird-
ers. At their lower ends the hooks X are pro-
vided with two parallel branches m/, through
which take bolts n/, and to these bolts are
connected cables A’, which are suitably con-
nected at their lower ends to the endless ca-
bles B, as shown. These endless cables B’
at their ends are looped over the preferably
hooked ends of a T-head ¢/, at one end of a
connection €', which has a turnbuckle d°, as

10§
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‘castings E', which are

shown, whereby it may be readily increased |
or dlmmlshed in length.
E‘Lhe connection C' is prowded with a T-head
¢y having preferably hooked ends, as shown,
;Emd over these hooked ends are m*ranoed thez
‘endless cables D',

as Dbetter shown in Fig.

; i - g-gthe other parts.
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I have: pr{)wded a vel y ‘S'Ll oun emr:l dumblei
brulne and one which may- be easily eon-.|
.-égé_gziéstructed and which will add to rather than | i
. detract from the beauty of a landscape, and:

- Thavespecifically described the construction

o and relative arrangement of the. parts there-

.35 0f in order to. 1mpmt a full, clew; and exact |

- understanding of the same. '

- I donot desire,
however, to be understood as confining my-
self to such construction and armnﬂ‘ement of
parts, as such changes or modlﬁcamon% may
be made in pmctlce as fairly fall within the
scope of my invention.

Having described my invention, what 1
claim 1s—

1. A bridge comprising a pier or cbbutment |

an arch ]mv ing 1ts girders arranged at one

end in the pier or abutment and a seeond arch

having its girders arranged at one end in the
pler or abutment and lappm and connected
with the girders of the ﬁrst—nam ed arch with-
in the pier or abutment, substantially as
specified.

2. A bridge comprising a pier orabutment,
an ::11‘(3]1 havmﬂ' its girders arranged at one
end in the pier or abutment and provided
with a lateral offset ¢, a second arch having
its girders arranged at one end in the pier or
ﬂbutment and crossing the girders of the first-
named arch, and 1est1nn in the offsets there-

of and a smtable means for connecting the
oirders of the two arches, Stlb%mlltmlly as |

and for the purpose set forth.
. A bridge comprising a pier or abutment,

‘an :zu ch ha,vmﬂ* its girders armnﬂ‘ed at one

end in the pier or abutmenb and provided
with a lateral offset ¢, a second arch having

1ts girders arranged at one end in the pier or
abutment and crossing the girders of the first-

At its lower end: :ﬂ*1rder

G ‘These endless cables pass. |
~ downwardly upon 0pp0s1te sides of the bars |

SEREEE ;'f\T and plates P, and at their lower ends they |

are looped over ]ateml hooks 7', carried by |

e arranged beneath the

. bars N m proper mtewals in the lenn thé f

BN ;Lhereof

. ;dmwmﬂs

. In this manner it wﬂl be seen-é e
- that between the piers or abutments A the |
roadway of the bridge is suspended from the:
- arches C, and that weight and strain imposed
. on said roadway is tmnsferred to the arches, |
. which, as will be appreciated from the fore- |
~going, are well able to withstand or resist it. |
It will also be observed that my improved |
gsuspendmﬂ devices form a strong and dura-
ble connection between the amhes and the |
roadway, that they may be readily tightened:
and kept taut, and that the parts are so eon- |
- 25 nected that when one part is:worn or other-|
. wise impaired it may be readily removed and
~ replaced by a new ipart W1thout dam&ﬂ*e to;

tmlly as.and for the: purpose set forth.
6.7 A bridge comprising piers or abutments
arranged at' its .
~ends in the piers or abutments and provided
on their inner, under sides with extensions :
| or extended partlons bearing upon the: tops
of the piers or abutments, and supports ar-
‘ranged at the sides of “Lhe oirders and bear-

named arch and resting in the offsets of said

&\ bridge comprising piers or abutunien Eb

;::md an arch, the girdersof whicharearranged 85 -
at the ends Of ‘the arch in'the piers or a,bm-s SERRES
xtended por-
tions on their innerunder sides bearingupon

ments and have extensions or e

, and’ rods eonneetmn* the girders of R
the two. arches at their: emssmﬂ-pomt and
above and below said crossing-point, substan- RS
:tml]y as.and for the purpose set forth. EEEERREE
4. Abridge comprising a pieror &butment s
an arch havm ogirders formed bya plurality
of plates arr nﬂed side by side and also hax-
mg said mrders arranged at one end in the
pier or abutlent and : a second arch having -
girders formed bv‘ a plurality of plates m~= SR
ranged side by side and. having said girders
éarmmﬂ’ed at one end in the pler or: abutmeut .
and conneeted within the pier or abutment '+
~withthe girders of the first-named arch; su b—- |
éstantla,lly as andfor the purpose set forth.

7@
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the tops of ‘the piersor abutments, subst:;m-é G

&n arch hzwmn 1ts girders

ing upon the piers or abutments. and con-

nected to the extensions or extended portions
of the girders, substantlally as :zmd for the§

purpose %et forth L

nected together within said pier or abutment
and provided on their inner, under sides with
extensions or extended portlons bearing upon
the piers or abutments, substantially as and
for the purpose set forth.

8. A bridge comprising a pier or abutment.
arches fhzwing their. girders arranged at one
end in the pier or abutment and connected

together within said pier or abutment and

provided on their inner under sides with ex-
tensions or extended portions bearing upon
the piers orabutments, and supports arranged
at the sides of the ﬂuders and bearing upon
the piers or abutments and oonnected to the
extensions or extended portions of the gird-
ers, substantially as and for the purpose sel
forth.

3. A bridge having piers or abutments and
an arch, the girders of which are arranged
at the ends of the arch in the piers or abut-

ments and comprise intermediate and outer

plates arranged side by side and connected to-
gether; the intermediate plate of each girder
bem prowded with an extended po1t1011 or
extensmn on the under side of the girder
and adapted to bear at its lower end upon a
pier or abutment, substantially as and for
the pmpose set forth.

A bridge having piers or abutments and

an arch the girders of which are arranged

| '-and arches havmn' then:' frlrders AT1 anged m;' -
one end.'iu-the'pier or abﬂtment and con-
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at the ends of the arch in the piers or abut-

ments and comprise intermediate and oufer
plates arranged side by side and connected to-
cether; the intermediate plate of each girder

Deing provided with an extended portion or

extension on the under side of the girder
adapted to bear at its lower end upon a pier
or abutment, and the supports bearing at
their lower ends on the piers or abutments
and connected to the extensions of the inter-
mediate plates of the girders, substantially
as and for the purpose set forth.

11. A bridge comprising a series of piers
orabutments, and arches having their girders
arranged at their ends in the piers or abut-
menis and in such a manner that the girders

of one arch lap or cross and are interlocked

with the girders of the arch or arches next
to it, substantially as and for the purpose set
forth.

12. A bridge-arch comprising two sections
provided with girders having elongated,
transverse slots adjacent to their meeting
ends, sleeves receiving the ends of the gird-
ers and having elongated, transverse slots,
and bars taking through the elongated slots
of the girders and sleeves and secured in such
position, substantially as and for the purpose

- spectfied.

35

13. In a bridge, the arch-girders having the
openings ¢, the seats or notches £, in the

lower walls of said openings, and the braces

of angular form in cross-section seated in the
seats or notches h, and extending across the
openings ¢, on opposite sides of the girders

and having their lower ends secured by rivets

or bolts and their upper ends mitered and

~ connected together and to the girders by

40

staples, substantially as and for the purpose
set forth. |

14. In a bridge, an arch comprising givders,
brace-bars resting between and connecting
the girdersand railway-rails mounted and se-
cured upon said brace-bars and extending in

' the direction of the length of the arch, sub-

stantially as and for the purpose set forth.
15. In a bridge, an arch comprising girders,

 brace-bars resting between and connecting

5¢

55

the girders, railway-rails mounted upon said
brace-bars and extending in the direction of
the length of the arch, and the connecting
devices having fish-plates adapted to receive
and hold the rails and means for engaging
the brace-bars and connecting the fish-plates
thereto, substantially as and for the purpose
set forth. N B

16. A Dbridee comprising an arch having

girders provided with openings ¢, a roadway, |

and adevice for suspending the roadway from
the girders of the arch and having a hook at
its upper end provided with a portion for en-
caging the portion of the girders above the
opening ¢, and a portion for engaging the
lower portion of the girders, substantially as
and for the purpose set forth.

17. A bridge having piers or abutments,
an arch, a roadway comprising the longitudi-
nal bars N, the plates P2, arranged on oppo-
site sides of the bars and connected together
above said bars,the bars S?, of triangular form
in cross-section having their ends secured in
the plates P, on opposite sides of the road-

way and arranged with the apexes of their

angles down, and a suitable means for sus-
pending said roadway from the arch, sub-
stantially as and for the purpose set forth.

- 18. A Dbridge having piers or abutments,
an arch, a roadway resting upon the piersor
abutments and comprising the longitudinal
bars N, the plates P, arranged on opposite
sides of the bars N, and connected above said
bars, the cross-bars having their ends ge-

cured in the plates P, and adapted to support

railway-rails or a flooring, the lower and up-
per side rails Q, R, and the arches 5, having
their ends secured between the plates P, and
connected at intermediate points of their
length to the rails Q, R, and crossing each
other, and a suitable means for suspending
the said roadwayfrom the arch, substantially
as specified. |

19. A bridge comprising piers or abut-
ments, an arch, having girders, a roadway
resting upon the piersorabutments and com-
prising the longitudinal bars, castings I', ar-
ranged beneath said bars of the roadway and
having lateral hooks, and the suspending de-

vices comprising hooks engaging the girders .
of the arch, the connections C', having T-

heads at their opposite ends and also having
a turnbuckle, cables connected to the girder-
engaging hooks, endless cables connected to
the lower ends of the said eables and engag-
ing the T-heads at the upper ends of the con-
nections C', and endless cables connecting
the lower T-heads of the connections (', and
the lateral hooks of the castings X', and rest-
ing on opposite sides of the bars N, substan-
tially as and for the purpose set forth,

 In testimony whereof I affix my signature
in presence of two witnesses.

JOHN ISRAEL NEWBURG.

Witnesses:
D. J. KLENKY,
GUSTAV SINA.,
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